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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the condition of having made the abrasive material intervening between a polish object and a 
polish object, by making said polish object and said polish object displaced relatively In the polish object 
used for the polish equipment which grinds said polish object, it has the slot currently formed in the front 
face. The width of face W in said front face of said slot The rate VL of the volume of a field to the volume 
of the polish object which is 0.1 mm<=W<=2.0mm and includes the field in which said slot is formed that 
said slot is formed The polish object characterized by being formed to the volume of the polish object which 
is 0.1%<=VL<=30% and does not include the field in which said slot is formed with the ingredient whose 
hole field by foaming is 20% or less. 

[Claim 2] Thickness D is a polish object according to claim 1 characterized by being 0.5 mm<=D<=5.0mm. 
[Claim 3] Said depth of flute is a polish object according to claim 1 or 2 characterized by being 3 or less 
times of the width of face W of said slot. 

[Claim 4] The configuration of said slot over a front face is a polish object given in either of claim 1 to 
claims 3 characterized by being the shape of the shape of the shape of a swirl, concentric circular, and a 
grid, and a triangular grid, and a stitch, a random configuration, or a configuration including two or more 
kinds in these. 

[Claim 5] The cross-section configuration of said slot is a polish object given in either of claim 1 to claims 4 
characterized by being the configuration which has curvature, a rectangle, V typeface, or a polygon. 
[Claim 6] The compressibility K of said ingredient is a polish object given in either of claim 1 to claims 5 
characterized by being 0.1 GPa<=K<=2.0GPa. 

[Claim 7] The principal component of said ingredient is a polish object given in either of claim 1 to claims 6 
characterized by being an epoxy resin, acrylic resin, or non-foamed urethane resin. 

[Claim 8] The slot which the slot which supplies and discharges said abrasive material is further formed in 
the front face, and supplies and discharges this abrasive material is a polish object given in either of claims 
1 -7 characterized by being said a part of slot, or being the slot currently formed apart from said slot. 
[Claim 9] A polish object given in either of claims 1-8 characterized by having a transparence field at least 
in a part. 

[Claim 10] In the condition of having made the abrasive material intervening between a polish object and a 
polish object, by making said polish object and said polish object displaced relatively In the polish 
equipment which grinds said polish object, it has the slot currently formed in the front face of said polish 
object. The width of face W in said front face of said slot The rate VL of the volume of a field to the volume 
of the polish object which is 0.1 mm<==W<=2.0mm and includes the field in which said slot is formed that 
said slot is formed Polish equipment characterized by being formed to the volume of the polish object which 
is 0.1%<=VL<=30% and does not include the field in which said slot is formed with the ingredient whose 
hole field by foaming is 20% or less. 

[Claim 11] Thickness D of said polish object is polish equipment according to claim 10 characterized by 
being 0.5 mm<=D<=5.0mm. 

[Claim 12] Said depth of flute is polish equipment according to claim 10 or 11 characterized by being 3 or 
less times of the width of face W of said slot. 

[Claim 13] The configuration of said slot over the front face of said polish object is polish equipment given 
in either of claim 10 to claims 12 characterized by being the shape of the shape of the shape of a swirl, 
concentric circular, and a grid, and a triangular grid, and a stitch, a random configuration, or a configuration 
including two or more kinds in these. 

[Claim 14] The cross-section configuration of said slot is polish equipment given in either of claim 10 to 
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claims 13 characterized by being the configuration which has curvature, a rectangle, V typeface, or a 
polygon. 

[Claim 15] The compressibility K of the ingredient of said polish object is polish equipment given in either 
of claim 10 to claims 14 characterized by being 0.1 GPa<=K<=2.0GPa. 

[Claim 16] The principal component of the ingredient of said polish object is polish equipment given in 
either of claim 10 to claims 15 characterized by being an epoxy resin, acrylic resin, or non-foamed urethane 
resin. 

[Claim 17] The slot which the slot which supplies and discharges said abrasive material is further formed in 
the front face of said polish object, and supplies and discharges this abrasive material is polish equipment 
given in either of claims 10-16 characterized by being said a part of slot, or being the slot currently formed 
apart from said slot. 

[Claim 18] Polish equipment given in either of claims 10-17 characterized by having a transparence field on 
said some of polish objects [ at least ]. 

[Claim 1 9] The semiconductor device manufacture approach characterized by having the process which 
carries out flattening of the front face of a semi-conductor silicon wafer to either of claims 10-18 using the 
polish equipment of a publication. 

[Claim 20] The semiconductor device characterized by being manufactured by the semiconductor device 
manufacture approach according to claim 19. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polish object used for suitable polish equipment to use 
for flattening polish of the semiconductor device carried out in the process which manufactures 
semiconductor devices, such as ULSI, and this polish equipment, the semiconductor device manufacture 
approach, and a semiconductor device. 
[0002] 

[Description of the Prior Art] With high integration of a semiconductor integrated circuit, and detailed-izing, 
the process of a semi-conductor manufacture process increases and is becoming complicated. The front face 
of a semiconductor device is becoming necessarily flat [ in connection with this ] less. Existence of the level 
difference in the front face of a semiconductor device causes the stage piece of wiring, increase of local 
resistance, etc., and brings about an open circuit and the fall of electric capacity. Moreover, in an insulator 
layer, it leads also to withstand voltage degradation or generating of leak. 

[0003] On the other hand, the light source wavelength of the semi-conductor aligner used for optical 
lithography becomes short with high integration of a semiconductor integrated circuit, and detailed-izing, 
and the numerical aperture of the projection lens of a semi-conductor aligner and the so-called NA are 
becoming large. Thereby, the depth of focus of the projection lens of a semi-conductor aligner is becoming 
shallow substantially. In order to respond to the depth of focus becoming shallow, flattening of the front 
face of a semiconductor device is demanded more than former. 

[0004] If shown concretely, a flattening technique as shown in drawing 8 (a) and (b) in a semi-conductor 
process will become indispensable. The semiconductor device 24, the interlayer insulation film 22 which 
consists of Si02, and the metal membrane 23 which consists of aluminum are formed on the silicon wafer 
21 . Drawing 8 (a) is an example which carries out flattening of the interlayer insulation film 22 of the front 
face of a semiconductor device. Drawing 8 (b) is an example which grinds the metal membrane 23 of the 
front face of a semiconductor device, and forms the so-called DAMASHIN (damascene). As an approach of 
carrying out flattening of such a semiconductor device front face, the chemical mechanical polish (CMP is 
called in Chemical Mechanical Polishing or Chemical Mechanical Planarization, and the following) 
technique is performed widely. Current and a CMP technique are the only approaches of carrying out 
flattening of the whole surface of a silicon wafer. 

[0005] CMP is developed based on the mirror-polishing method of a silicon wafer, and is performed using 
CMP equipment as shown in drawing 9 . As for the silicon wafer a polish object attaching part (a polish 
head is called hereafter) and whose 133 131 is polish objects as for a polish member and 132, and 134, in 
drawing 9 , an abrasive material feed zone and 135 are abrasive materials. The polish member 131 sticks the 
polish object 137 on a turn table 136. 

[0006] The polish object 133 is held by the polish head 132, it is rocked, making it rotate, and is pushed 
against the polish object 137 of the polish member 13 1 by the predetermined pressure. The polish member 
131 is also rotated and relative motion is made to perform between the polish objects 133. In this condition, 
an abrasive material 135 is supplied on the polish object 137 from the abrasive material feed zone 134, and 
an abrasive material 135 is diffused on the polish object 137, enters between the polish object 137 and the 
polish object 133 in connection with the relative motion of the polish member 131 and the polish object 133, 
and grinds the polished surface of the polish object 133. That is, the mechanical polish by the relative 
motion of the polish member 131 and the polish object 133 and a chemical operation of an abrasive material 
135 act in multiplication, and good polish is performed. 

[0007] There are a polish object which consists of a non-foamed ingredient as a polish object used for 
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current and CMP, a polish object which uses foaming polyurethane as a principal component, and a polish 
object of the shape of bonded abrasive which made resin contain a polish abrasive grain. 
[0008] Most generally in these, the polish object which uses foaming polyurethane as a principal component 
is used. This polish object is excellent in the maintenance capacity of the abrasive material in the front face 
of a polish object. However, if this polish object is used continuously, the abrasive grain of an abrasive 
material will carry out blinding to the hole of the foaming part of the front face of a polish object, and big 
fluctuation of a polish rate will arise. Therefore, the activity of the "dressing" cutting off the front face of a 
polish object is done, and it is necessary to make it the surface state of a polish object always become the 
same conditions with the grinding stone which electrodeposited the diamond before polish and during 
polish. 

[0009] Moreover, about the polish object of the shape of bonded abrasive which made resin contain a polish 
abrasive grain as well as the polish object of the above-mentioned foam, in order to prepare the blinding of 
an abrasive grain, and the condition of a polish abrasive grain to the hole of a foaming part, a dressing is 
required. 

[0010] About the ground silicon wafer (polish object), the polish property of homogeneity and surface 
smoothness is very important. 

[001 1] Homogeneity evaluates whether in all silicon wafer fields, polish is carried out to homogeneity. 
Generally the following formulas are used for this evaluation. 

[0012] homogeneous (%) =(RA-RI)/(RA+RI)xl00 - here, the amount of the maximum polishes in the 
amount profile of polishes which RA measured, and RI are the amounts of the minimum polishes in the 
measured amount profile of polishes. The smaller thing of a property is [ the homogeneous value acquired 
from an upper type ] better. That is, I hear that what has the fewer difference of the amount of the maximum 
polishes and the amount of the minimum polishes is higher as for the homogeneity of the polish in the whole 
silicon wafer surface, and it has it. 

[0013] Moreover, about surface smoothness, the magnitude of a residual level difference when grinding an 
irregular pattern is evaluated. That is, it is shown whether with a silicon wafer with a pattern with a level 
difference, the residual level difference after polish decreases by heights [ in / only in which / a silicon wafer 
with a pattern ] being alternatively ground by polish. 

[0014] Homogeneity and both the polishes property of surface smoothness receive very big effect in the 
elastic modulus of a polish object. A polish object is divided into an elasticity polish object with a small 
elastic modulus, and a hard polish object with a large elastic modulus by the magnitude of an elastic 
modulus. 

[001 5] In the case of an elasticity polish object, when a pressure is put on a silicon wafer, the front face of 
adhesion of a polish object is very high to the camber of a silicon wafer, and homogeneity becomes very 
good over the whole surface of a silicon wafer. However, since polish advances while the polish object 
imitated the irregularity on a silicon wafer and the level difference had remained according to deformation 
of a polish object about the silicon wafer which has a concavo-convex pattern, surface smoothness worsens. 
[0016] On the other hand, when it is a hard polish object with a large elastic modulus, about the silicon 
wafer which has a concavo-convex pattern, since deformation of a polish object is small, sequential polish 
will be carried out from the heights of the concavo-convex patterns, and surface smoothness is good. 
However, in order that the camber of a silicon wafer and the pressure distribution at the time of 
pressurization may be direct effective against polish, homogeneity worsens. 

[0017] However, also when the same ingredient is used for a polish object, the structural factor of polish 
objects, such as thickness of a polish object, width of face of the slot of the front face of a polish object, and 
the depth, influences greatly as change of the elasticity on appearance. That is, the elastic deformation of a 
polish object becomes large and becomes elasticity seemingly, so that the thickness of a polish object is 
thick. On the other hand, in the case of a thin polish object, since deformation is small, it becomes hard 
seemingly. Moreover, also about slot structure, the depth of flute is deep, and what has the narrow width of 
face for heights between slots has large deformation of the front face at the time of adding a load, and it 
becomes elasticity seemingly. On the other hand, the depth of flute is shallow, and what has the large width 
of face for heights between slots has the small deformation at the time of adding a load, and it becomes hard 
seemingly. 

[0018] Above, the thickness of a polish object and slot structure were explained from a viewpoint of 
elasticity. In addition, adequate supply of an abrasive material is mentioned as a role with an important slot. 
About the slot structure which supplies this abrasive material adequately, the slot pattern of configurations 
various by current is exhibited. If supply of the abrasive material by these slots is not enough, since the 
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abrasive material to the polished surface of a polish object will become inadequate and the chemical reaction 
and mechanical polish at the time of polish will not fully be performed, it leads to the fall of a polish rate. 
Moreover, the temperature condition by friction with the polished surface of a polish object and a polish 
object also becomes uneven, and homogeneity is remarkably inferior in it, and it leads to generating of the 
scratch in the front face of a polish object, the polish head at the time of polish, vibration of a turn table, etc. 
further. 

[0019] The polish equipment which performs CMP has a variety of equipments based on each concept and 
the special feature. For example, in order to raise the thing which grinds by high-speed rotation with a polish 
object smaller than a silicon wafer in order to make small the thing and equipment size which grind the 
silicon wafer of two or more sheets to coincidence with one polish object in order to raise a throughput, and 
homogeneity, it is what improved especially the polish head part. The versatility of such polish equipment 
and the optimal slot structure over supply of the stable abrasive material have a relation unseparable even if 
it cuts, and it is greatly dependent on the equipment about the stable supply to the polished surface of an 
abrasive material. 

[0020] As compared with other optical polishes and metal wrapping, polish floor to floor time of CMP is 
very short from the problem of a throughput. That is, polish is performed on the conditions that the rotation 
at the time of polish, pressurization, etc. are very large. Therefore, polish is performed under conditions with 
difficult maintenance of the abrasive material in the front face of a polish object. 
[0021] About the slot structure made the optimal, although the dependency by above equipment is 
mentioned, it becomes important how it grinds fundamentally, holding an abrasive material on the front face 
of a polish object. 
[0022] 

[Problem(s) to be Solved by the Invention] However, with the polish object which uses conventional 
foaming polyurethane as a principal component, and the polish object of the shape of bonded abrasive which 
made resin contain a polish abrasive grain, the front face of a polish object is shaved off with a dressing, and 
thickness becomes thin gradually. For this reason, since thickness changes when a polish object is seen as 
one elastic body, it becomes the polish object which changes elastic deformation continuously with change 
of thickness, and there is a problem of making homogeneity and surface smoothness producing big 
fluctuation as it is used. Furthermore, the thickness of the polish object mentioned above with the dressing 
not only changes, but slot structures, such as the depth of flute of the front face of a polish object, will 
change. For this reason, there are thickness of a polish object and a problem that a polish property is 
uncontrollable with slot structure. 

[0023] It aims at offering the polish equipment using the polish object and it which have an always stable 
polish property by being made in order that this invention may solve the above-mentioned problem, and 
offering a polish object with a small surface type-like change that there is very little wear by use of a polish 
object. 

[0024] Moreover, it aims at offering the polish equipment using the polish object and it by which the 
homogeneity of a polish object, surface smoothness, and the polish property of a polish rate were controlled. 

[0025] 

[Means for Solving the Problem] comparatively, by [ of the hole field by foaming of a polish object ] 
specifying slot structure and thickness, compared with the polish object currently used from the former, this 
invention person found out demonstrating the polish property which was markedly alike and was excellent, 
and resulted in this invention in view of the above-mentioned problem. 

[0026] In order to solve the above-mentioned technical problem, namely, the polish object concerning this 
invention In the condition of having made the abrasive material intervening between a polish object and a 
polish object, by making said polish object and said polish object displaced relatively In the polish object 
used for the polish equipment which grinds said polish object, it has the slot currently formed in the front 
face. The width of face W in said front face of said slot The rate VL of the volume of a field to the volume 
of the polish object which is 0.1 mm<=W<=2.0mm and includes the field in which said slot is formed that 
said slot is formed It is formed to the volume of the polish object which is 0.1%<=VL<=30% and does not 
include the field in which said slot is formed with the ingredient whose hole field by foaming is 20% or less 
(claim 1). 

[0027] According to the above-mentioned polish object, since the ingredient of a polish object is a non- 
foamed type or a low foaming type, there is very little wear by use of a polish object, and further, since the 
time amount which needlessness or a dressing takes to a dressing is short, and ends and there is no change of 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/27/2006 



JP,2001-212752,A [DETAILED DESCRIPTION] 



Page 4 of 13 



the slot structure by wear, an always stable polish property can be acquired. By these, since the exchange 
frequency of a polish object falls, the costs which polish takes can be reduced. Furthermore, the 
homogeneity, the surface smoothness, and the polish rate in a polish property can be controlled according to 
the slot structure (a flute width W, the volume rate VL) currently formed in the front face, and slot structure 
can be chosen so that a suitable polish property may be acquired. Since the yield of polish improves or the 
time amount which polish takes is shortened by these, the costs which polish takes can be reduced. 
[0028] Moreover, it is desirable that thickness D is 0.5 mm<=D<=5.0mm (claim 2). Thereby, the 
homogeneity, the surface smoothness, and the polish rate in a polish property can be controlled by thickness 
D of a polish object, and thickness can be chosen so that a suitable polish property may be acquired. 
Therefore, since the yield of polish improves or the time amount which polish takes is shortened, the costs 
which polish takes can be reduced. 

[0029] Moreover, it is desirable that said depth of flute is 3 or less times of the width of face W of said slot 
(claim 3). Thereby, the polished surface of a polish object is not made to generate a blemish. Therefore, the 
yield of polish can improve and the costs which polish takes can be reduced. 

[0030] Moreover, it is desirable that the configuration of said slot over a front face is the shape of the shape 
of the shape of a swirl, concentric circular, and a grid and a triangular grid and a stitch, a random 
configuration, or a configuration including two or more kinds in these (claim 4). Thereby, since the 
maintenance capacity of the abrasive material in the front face of a polish object is high, a polish rate 
improves and homogeneity also improves. Therefore, since the yield of polish improves or the time amount 
which polish takes is shortened, the costs which polish takes can be reduced. 

[0031] Moreover, it is desirable that the cross-section configuration of said slot is the configuration which 
has curvature, a rectangle, V typeface, or a polygon (claim 5). Thereby, the polished surface of a polish 
object is not made to generate a blemish. Therefore, the yield of polish can improve and the costs which 
polish takes can be reduced. 

[0032] Moreover, it is desirable that the compressibility K of said ingredient is 0.1 GPa<=K<=2.0GPa 
(claim 6). To the polish object currently formed by this with the ingredient whose compressibility K of an 
ingredient is 0.1 GPa<=K<=2.0GPa, the yield of polish can improve and the costs which polish takes can be 
reduced. 

[0033] Moreover, it is desirable that the principal component of said ingredient is an epoxy resin, acrylic 
resin, or non-foamed urethane resin (claim 7). Thereby, since there is little wear of the polish object by 
polish, the life of a polish object improves. Therefore, since the exchange frequency of a polish object falls, 
the costs which polish takes can be reduced. 

[0034] Moreover, it is desirable that the slot which the slot which supplies and discharges said abrasive 
material is further formed in the front face, and supplies and discharges this abrasive material is said a part 
of slot, or it is the slot currently formed apart from said slot (claim 8). Thereby, since an abrasive material is 
supplied to the whole polished surface of a polish object at homogeneity, homogeneity does not worsen or 
degradation of the polish property by friction becoming large does not arise. Therefore, the yield of polish 
can improve and the costs which polish takes can be reduced. 

[0035] Moreover, it is desirable to have a transparence field at least in a part (claim 9). Thereby, spot 
detection (inch-situ detection) of the polish condition of the polished surface of a polish object can be 
carried out in the middle of a polish process with the equipment which observes a polish condition through 
opening currently formed in the turn table, and the transparence field of a polish object. Therefore, since the 
terminal point of polish is detectable in a polish process, the yield of polish can improve, and the costs 
which polish takes can be reduced. 

[0036] In order to solve the above-mentioned technical problem, furthermore, the polish equipment 
concerning this invention In the condition of having made the abrasive material intervening between a 
polish object and a polish object, by making said polish object and said polish object displaced relatively In 
the polish equipment which grinds said polish object, it has the slot currently formed in the front face of said 
polish object. The width of face W in said front face of said slot The rate VL of the volume of a field to the 
volume of the polish object which is 0.1 mm<=W<=2.0mm and includes the field in which said slot is 
formed that said slot is formed It is formed to the volume of the polish object which is 0.1%<=VL<=30% 
and does not include the field in which said slot is formed with the ingredient whose hole field by foaming is 
20% or less (claim 1 0). 

[0037] According to the above-mentioned polish equipment, since the ingredient of a polish object is a non- 
foamed type or a low foaming type, there is very little wear by use of a polish object, and fiirther, since the 
time amount which needlessness or a dressing takes to a dressing is short, and ends and there is no change of 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/27/2006 



JP,2001-212752,A [DETAILED DESCRIPTION] 



Page 5 of 13 



the slot structure by wear, an always stable polish property can be acquired. By these, since the exchange 
frequency of a polish object falls, the costs which polish takes can be reduced. Furthermore, the 
homogeneity, the surface smoothness, and the polish rate in a polish property can be controlled according to 
the slot structure (a flute width W, the volume rate VL) currently formed in the front face, and slot structure 
can be chosen so that a suitable polish property may be acquired. Since the yield of polish improves or the 
time amount which polish takes is shortened by these, the costs which polish takes can be reduced. 
[0038] Moreover, it is desirable that thickness D of said polish object is 0.5 mm<=D<=5.0mm (claim 11). 
Thereby, the homogeneity, the surface smoothness, and the polish rate in a polish property can be controlled 
by thickness D of a polish object, and thickness can be chosen so that a suitable polish property may be 
acquired. Therefore, since the yield of polish improves or the time amount which polish takes is shortened, 
the costs which polish takes can be reduced. 

[0039] Moreover, it is desirable that said depth of flute is 3 or less times of the width of face W of said slot 
(claim 12). Thereby, since the polished surface of a polish object is not made to generate a blemish, the yield 
of polish can improve and the costs which polish takes can be reduced. 

[0040] Moreover, it is desirable that the configuration of said slot over the front face of said polish object is 
the shape of the shape of the shape of a swirl, concentric circular, and a grid and a triangular grid and a 
stitch, a random configuration, or a configuration including two or more kinds in these (claim 13). Thereby, 
since the maintenance capacity of the abrasive material in the front face of a polish object is high, a polish 
rate improves and homogeneity also improves. Therefore, since the yield of polish improves or the time 
amount which polish takes is shortened, the costs which polish takes can be reduced. 
[0041] Moreover, it is desirable that the cross-section configuration of said slot is the configuration which 
has curvature, a rectangle, V typeface, or a polygon (claim 14). Thereby, the polished surface of a polish 
object is not made to generate a blemish. Therefore, the yield of polish can improve and the costs which 
polish takes can be reduced. 

[0042] Moreover, it is desirable that the compressibility K of the ingredient of said polish object is 0.1 
GPa<=K<=2.0GPa (claim 15). To the polish object currently formed by this with the ingredient whose 
compressibility K of an ingredient is 0.1 GPa<=K<=2.0GPa, the yield of polish can improve and the costs 
which polish takes can be reduced. 

[0043] Moreover, it is desirable that the principal component of the ingredient of said polish object is an 
epoxy resin, acrylic resin, or non-foamed urethane resin (claim 16). Thereby, since there is little wear of the 
polish object by polish, the life of a polish object improves. Therefore, since the exchange frequency of a 
polish object falls, the costs which polish takes can be reduced. 

[0044] Moreover, it is desirable that the slot which the slot which supplies and discharges said abrasive 
material is further formed in the front face of said polish object, and supplies and discharges this abrasive 
material is said a part of slot, or it is the slot currently formed apart from said slot (claim 1 7). Thereby, since 
an abrasive material is supplied to the whole polished surface of a polish object at homogeneity, 
homogeneity does not worsen or degradation of the polish property by friction becoming large does not 
arise. Therefore, the yield of polish can improve and the costs which polish takes can be reduced. 
[0045] Moreover, it is desirable to have a transparence field on said some of polish objects [ at least ] (claim 
18). Thereby, spot detection (inch-situ detection) of the polish condition of the polished surface of a polish 
object can be carried out in the middle of a polish process with the equipment which observes a polish 
condition through opening currently formed in the turn table, and the transparence field of a polish object. 
Therefore, since the terminal point of polish is detectable in a polish process, the yield of polish can 
improve, and the costs which polish takes can be reduced. 

[0046] Furthermore, the semiconductor device manufacture approach concerning this invention has the 
process which carries out flattening of the front face of a semi-conductor silicon wafer using the polish 
equipment concerning this invention (claim 19). 

[0047] Since the polish equipment applied to this invention in the process which carries out flattening of the 
front face of a semi-conductor silicon wafer is used according to the above-mentioned semiconductor device 
manufacture approach, the yield in the process which carries out flattening of the front face of a semi- 
conductor silicon wafer by it being lost that the detection precision of the polish terminal point in the 
process which carries out flattening of the front face of a semi-conductor silicon wafer, or the accuracy of 
measurement of thickness falls etc. improves. Thereby, compared with the conventional semiconductor 
device manufacture approach, a semiconductor device can be manufactured by low cost. 
[0048] Furthermore, the semiconductor device concerning this invention is manufactured by the 
semiconductor device manufacture approach concerning this invention (claim 20). 
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[0049] Since it is manufactured by the semiconductor device manufacture approach concerning this 
invention according to the above-mentioned semiconductor device, compared with the conventional 
semiconductor device manufacture approach, a semiconductor device can be manufactured by low cost, and 
the manufacturing cost of a semiconductor device can be reduced. 
[0050] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to 
drawing. 

[0051] First, the polish equipment by the polish object by the gestalt of operation of the 1st of this invention 
and the gestalt of the 2nd operation is explained. Drawing 1 is some sectional views of the polish object by 
the gestalt of operation of the 1 st of this invention. Drawing 2 is the outline block diagram of the polish 
equipment by the gestalt of operation of the 2nd of this invention. 

[0052] The polish object 1 1 is formed to the volume of the polish object which does not include the field 1 3 
in which the slot is formed with the ingredient whose hole field by foaming is 20% or less. Although the 
polish object whose hole field by said foaming is 0% is called the polish object of a non-foamed type and 
the hole field by said foaming is over 0%, comparatively little polish object is called the low foaming type 
polish object. Such a polish object a non-foamed type and low foaming type itself has the low maintenance 
capacity of an abrasive material compared with a foaming type polish object (polish object with 
comparatively many hole fields by said foaming). Therefore, the slot 13 of V typeface is formed in the front 
face of the polish object 1 1 for the cross-section configuration. 

[0053] The polish equipment by the gestalt of the 2nd operation consists of a polish member 3 1 , a polish 
object attaching part 32 (a polish head is called hereafter), and an abrasive material feed zone 34. And the 
silicon wafer 33 which is a polish object is attached in the polish head 32, and the abrasive material feed 
zone 34 supplies an abrasive material (slurry) 35 to it. The polish member 31 installs the polish object 1 1 by 
the gestalt of the 1st operation mentioned above on the turn table 36, and the polish object 1 1 is stuck on the 
turn table 36 by the double-sided tape or adhesives. 

[0054] It is held by the polish head 32, and it is made to rock, making it rotate, and silicon wafers 33 are 
**** w ith push at a pressure predetermined to the polish object 1 1 of the polish member 3 1 . The polish 
member 31 is also rotated and relative motion is made to perform between silicon wafers 33. In this 
condition, an abrasive material 35 is supplied on the polish object 1 1 from the abrasive material feed zone 
34, diffuses an abrasive material 35 on the polish object 11, enters between the polish object 1 1 and a silicon 
wafer 33 in connection with the relative motion of the polish member 31 and a silicon wafer 33, and grinds 
the polished surface of a silicon wafer 33. That is, the polish member 31, the mechanical polish by the 
relative motion of a silicon wafer 33, and a chemical operation of an abrasive material 35 act in 
multiplication, and good polish is performed. 

[0055] Drawing 3 is some sectional views of the polish object in the condition that the load was added with 
the polish object. The cross-section configuration of the slot currently formed in the front face of the polish 
object 41 in drawing 3 is a rectangle. Drawing 3 (a) is in the condition that the load is not added with the 
polish object 42, and drawing 3 (b) is in the condition that the load is added with the polish object 42. In the 
polish object with which the slot is formed in the front face, if a load is added, elastic deformation will be 
carried out in the whole polish object. However, when the field 43 from the front face of the polish object 41 
to the bottom of a slot and close [ of the slot equivalent to the lower layer ] are divided into the bulk field 44 
of the polish object which is not, as shown in drawing 3 (b), elastic deformation is greatly generated in the 
field 43 in which the slot where the load per unit area is large is formed. This deformation is large, when the 
width of face for heights between slots is narrow, or when a slot is deep. Moreover, when the width of face 
for heights between slots is conversely wide, or when a slot is shallow, deformation of the slot field 43 is 
small. A polish property changes with the size of the deformation of the field 43 in which this slot is formed 
a lot. That is, if deformation is large, the homogeneous improvement which is the description of an elastic 
polish object will be brought about, and if deformation is small at one side, improvement in the surface 
smoothness which is the description of a hard polish object will be brought about. 
[0056] It is difficult to form a slot, while the width of face W of the slot 13 in the front face of a polish 
object had maintained the precision of the dimension of a slot when manufacturing this polish object, in 
being narrower than 0.1mm. Furthermore, an abrasive material may fix inside a slot 13 difficultly, and a 
blemish may also generate cleaning of the abrasive material included in the interior of a slot 13 in the 
polished surface of the silicon wafer at the time of polish with the waste. Since the heat generated by the 
contact resistance of a polish object and a polish object when the area to which the width of face W of the 
slot 13 in the front face of a polish object contacts a polish object through an abrasive material in being 
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larger than 2.0mm decreases on the other hand decreases, the chemical element of CMP is not effective and 
a polish rate falls remarkably. For this reason, as for the width of face W in the front face of the polish 
object of a slot 13, it is desirable that it is 0.1 mm<=W<=2.0mm. 

[0057] Moreover, since the maintenance capacity of the polish liquid in the front face of the polish object 1 1 
declines when the rate VL of the volume of a field to the volume of the polish object 1 1 including the field 
in which the slot 13 is formed that the slot 13 is formed is smaller than 0.1%, a polish rate falls remarkably 
by this, or homogeneity worsens. Furthermore, the deformation of a polish object becomes small and 
homogeneity worsens. On the other hand, since the deformation of a polish object becomes large when said 
rate VL exceeds 30%, surface smoothness worsens. Therefore, as for said rate VL, it is desirable that it is 
0.1%<=VL<=30%. 

[0058] Thus, since the ingredient of a polish object is a non-foamed type or a low foaming type, there is 
very little wear by use of a polish object, and since the time amount which needlessness or a dressing takes 
to a dressing is short, and ends and there is no change of the slot structure by wear, with the polish 
equipment by the gestalt of the 2nd operation using the polish object by the gestalt of the 1st operation, an 
always stable polish property can acquire further. By these, since the exchange frequency of a polish object 
falls, it has the effectiveness that the costs which polish takes can be reduced. Furthermore, the 
homogeneity, the surface smoothness, and the polish rate in a polish property can be controlled according to 
the slot structure (a flute width W, the volume rate VL) currently formed in the front face, and slot structure 
can be chosen so that a suitable polish property may be acquired. Since the yield of polish improves or the 
time amount which polish takes is shortened by this, it has the effectiveness that the costs which polish takes 
can be reduced. 

[0059] In addition, other configurations are sufficient although the configuration of the cross section of a 
slot 13 was made into V typeface in the gestalt of the 1st operation. 

[0060] Next, the polish equipment by the polish object by the gestalt of operation of the 3rd of this invention 
and the gestalt of the 4th operation is explained. The polish equipment by the polish object by the gestalt of 
the 3rd operation and the gestalt of the 4th operation is the modification of the polish object by the gestalt of 
the 1st operation, and the modification of the polish equipment by the gestalt of the 2nd operation, 
respectively. 

[0061] Thickness D of the polish object by the gestalt of the 3rd operation is 0.5 mm<=D<=5.0mm. Since 
others are the same as that of the polish object by the gestalt of the 1st operation, explanation is omitted. 
[0062] The polish object according [ the polish equipment by the gestalt of the 4th operation ] to the gestalt 
of the 3rd operation on a turn table is installed. Since others are the same as that of the polish equipment by 
the gestalt of the 2nd operation, explanation is omitted. 

[0063] If thickness D of the polish object 1 1 is thicker than 5.0mm, the absolute deformation of a polish 
object will increase and surface smoothness will worsen. On the other hand, if thickness D of the polish 
object 1 1 is thinner than 0.5mm, the absolute deformation of a polish object will decrease and homogeneity 
will worsen. For this reason, as for thickness D, it is desirable that it is 0.5 mm<=D<=5.0mm. 
[0064] Thus, with the polish equipment by the gestalt of the 4th operation using the polish object by the 
gestalt of the 3rd operation, the homogeneity, the surface smoothness, and the polish rate in a polish 
property can be controlled by thickness D of a polish object, and thickness can be chosen so that a suitable 
polish property may be acquired. Since the yield of polish improves or the time amount which polish takes 
is shortened by this, it has the effectiveness that the costs which polish takes can be reduced. 
[0065] Next, the polish equipment by the polish object by the gestalt of operation of the 5th of this invention 
and the gestalt of the 6th operation is explained. The polish equipment by the polish object by the gestalt of 
the 5th operation and the gestalt of the 6th operation is the modification of the modification of the 1st or the 
polish object by the gestalt of the 3rd operation and the 2nd, or the polish equipment by the gestalt of the 4th 
operation, respectively. 

[0066] The depth of a slot 13 of the polish object by the gestalt of the 5th operation is 3 or less times of the 
width of face W of the slot in the front face of a polish object. Since others are the same as that of the 1 st or 
the polish object by the gestalt of the 3rd operation, explanation is omitted. 

[0067] The polish object according [ the polish equipment by the gestalt of the 6th operation ] to the gestalt 
of the 5th operation on a turn table is installed. Since others are the same as that of the polish equipment by 
the gestalt of the 2nd operation, explanation is omitted. 

[0068] When the depth of a slot 13 exceeds 3 times of the width of face W of the slot 13 in the front face of 
the polish object 1 1 , removal of the abrasive material inside the slot of a polish object is difficult, an 
abrasive material fixes inside and the fixing object peels, possibility of making the polished surface of a 
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polish object generating a blemish is high. Therefore, as for the depth of a slot 13, it is desirable that they are 

3 or less times of the width of face W of the slot in the front face of a polish object. 

[0069] Thus, the polished surface of a polish object is not made to generate a blemish with the polish 

equipment by the gestalt of the 6th operation using the polish object by the gestalt of the 5th operation. 

Thereby, the yield of polish improves and it has the effectiveness that the costs which polish takes can be 

reduced. 

[0070] Next, the polish equipment by the polish object by the gestalt of operation of the 7th of this invention 
and the gestalt of the 8th operation is explained. The polish equipment by the polish object by the gestalt of 
the 7th operation and the gestalt of the 8th operation is the modification of the modification of the 1st, the 
3rd, or the polish object by the gestalt of the 5th operation and the 2nd, the 4th, or the polish equipment by 
the gestalt of the 6th operation, respectively. 

[0071] Drawing 4 is the outline block diagram of the polish object by the gestalt of the 7th operation. With 
the polish object by the gestalt of the 7th operation, the configuration of a slot over the front face of a polish 
object is a stitch-like. Since an abrasive material is stabilized as the configuration of a slot over the front 
face of a polish object is a stitch-like, and it can supply and the abrasive material on a polish object cannot 
jump out easily out of a polish object due to the centrifugal force accompanying rotation of a turn table, the 
maintenance capacity of the abrasive material in the front face of a polish object can be raised. Therefore, as 
for the configuration of a slot over the front face of a polish object, it is desirable that it is a stitch-like. Since 
others are the same as that of the 1st, the 3rd, or the polish object by the gestalt of the 5th operation, 
explanation is omitted. 

[0072] The polish object according [ the polish equipment by the gestalt of the 8th operation ] to the gestalt 
of the 7th operation on a turn table is installed. Since others are the same as that of the polish equipment by 
the gestalt of the 2nd operation, explanation is omitted. 

[0073] In addition, although the configuration of a slot over the front face of the polish object of the polish 
object by the gestalt of the 7th operation is a stitch-like, you may be a configuration including two or more 
kinds in the shape of the shape of a swirl, concentric circular, and a grid, the shape of a triangular grid, a 
random configuration or these, and a stitch. 

[0074] Thus, with the polish equipment by the gestalt of the 8th operation using the polish object by the 
gestalt of the 7th operation, since the maintenance capacity of the abrasive material in the front face of a 
polish object is high, a polish rate improves and homogeneity also improves. Since the yield of polish 
improves or the time amount which polish takes is shortened by this, it has the effectiveness that the costs 
which polish takes can be reduced. 

[0075] Next, the polish equipment by the polish object by the gestalt of operation of the 9th of this invention 
and the gestalt of the 10th operation is explained. The polish equipment by the polish object by the gestalt of 
the 9th operation and the gestalt of the 10th operation is the modification of the modification of the 1st, the 
3rd, the 5th, or the polish object by the gestalt of the 7th operation and the 2nd, the 4th, the 6th, or the polish 
equipment by the gestalt of the 8th operation, respectively. 

[0076] Drawing 5 is the sectional view of the polish object by the gestalt of the 9th operation. Drawing 5 (a) 
is a polish object whose cross-section configuration of a slot is V typeface, and drawing 5 (b) is a polish 
object whose cross-section configuration of a slot is U typeface. In drawing 5 (a), the slot 52 whose cross- 
section configuration is V typeface is formed in the front face of the polish object 51 . In drawing 5 R> 5 (b), 
the slot 53 whose cross-section configuration is U typeface is formed in the front face of the polish object 
5 1 . Supply and discharge of an abrasive material are easy in slots being these cross-section configurations 
[ like ], and since the large include angle which the front face and slot of a polish object make can also be 
taken, generating of the acute angle part produced on the front face of a polish object can be suppressed. It is 
possible to suppress generating of the blemish in the polished surface of a silicon wafer by these. Since 
others are the same as that of the 1st, the 3rd, the 5th, or the polish object by the gestalt of the 7th operation, 
explanation is omitted. 

[0077] The polish object according [ the polish equipment by the gestalt of the 10th operation ] to the gestalt 
of the 9th operation on a turn table is installed. Since others are the same as that of the polish equipment by 
the gestalt of the 2nd operation, explanation is omitted. 

[0078] In addition, although [ the polish object by the gestalt of the 9th operation / the cross-section 
configuration of the slot currently formed in the front face of a polish object ] it is V typeface or U typeface, 
you may be the configuration which has curvatures other than U typeface, a rectangle, or a polygon. 
[0079] Thus, a polish object is not made to generate a blemish with the polish equipment by the gestalt of 
the 10th operation using the polish object by the gestalt of the 9th operation. Thereby, the yield of polish 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/27/2006 



JP,2001-212752,A [DETAILED DESCRIPTION] 



Page 9 of 13 



improves and it has the effectiveness that the costs which polish takes can be reduced. 

[0080] Next, the polish equipment by the polish object by the gestalt of operation of the 1 1th of this 

invention and the gestalt of the 12th operation is explained. The polish equipment by the polish object by the 

gestalt of the 1 1th operation and the gestalt of the 12th operation is the modification of the modification of 

the 1st, the 3rd, the 5th, the 7th, or the polish object by the gestalt of the 9th operation and the 2nd, the 4th, 

the 6th, the 8th, or the polish equipment by the gestalt of the 10th operation, respectively. 

[0081] The compressibility K of an ingredient of the polish object by the gestalt of the 1 1th operation is 0.1 

GPa<=K<=2.0GPa. Since others are the same as that of the 1st, the 3rd, the 5th, the 7th, or the polish object 

by the gestalt of the 9th operation, explanation is omitted. 

[0082] The polish object according [ the polish equipment by the gestalt of the 12th operation ] to the gestalt 
of the 1 1th operation on a turn table is installed. Since others are the same as that of the polish equipment by 
the gestalt of the 2nd operation, explanation is omitted. 

[0083] Thus, with the polish equipment by the gestalt of the 12th operation using the polish object by the 
gestalt of the 1 1th operation, to the polish object currently formed with the ingredient whose compressibility 
K of an ingredient is 0.1 GPa<=K<=2.0GPa, the yield of polish improves and it has the effectiveness that 
the costs which polish takes can be reduced. 

[0084] Next, the polish equipment by the polish object by the gestalt of operation of the 13th of this 
invention and the gestalt of the 14th operation is explained. The polish equipment by the polish object by the 
gestalt of the 13th operation and the gestalt of the 14th operation is the modification of the modification of 
the 1st, the 3rd, the 5th, the 7th, the 9th, or the polish object by the gestalt of the 1 1th operation and the 2nd, 
the 4th, the 6th, the 8th, the 10th, or the polish equipment by the gestalt of the 12th operation, respectively. 
[0085] With the polish equipment by the gestalt of the 14th operation using the polish object by the gestalt 
of the 13th operation, the principal component of the ingredient of a polish object is an epoxy resin, acrylic 
resin, or non-foamed urethane resin. The polish object which uses these ingredients as a principal 
component has little wear by polish. 

[0086] The polish object according [ the polish equipment by the gestalt of the 14th operation ] to the gestalt 
of the 13th operation on a turn table is installed. Since others are the same as that of the polish equipment by 
the gestalt of the 2nd operation, explanation is omitted. 

[0087] Thus, with the polish equipment by the gestalt of the 14th operation using the polish object by the 
gestalt of the 13th operation, since there is little wear of the polish object by polish, the life of a polish 
object improves. Thereby, since the exchange frequency of a polish object falls, it has the effectiveness that 
the costs which polish takes can be reduced. 

[0088] Next, the polish equipment by the polish object by the gestalt of operation of the 1 5th of this 
invention and the gestalt of the 16th operation is explained. The polish equipment by the polish object by the 
gestalt of the 15th operation and the gestalt of the 16th operation is the modification of the modification of 
the 1st, the 3rd, the 5th, the 7th, the 9th, the 1 1th, or the polish object by the gestalt of the 13th operation and 
the 2nd, the 4th, the 6th, the 8th, the 10th, the 12th, or the polish equipment by the gestalt of the 14th 
operation, respectively. 

[0089] With the polish equipment by the gestalt of the 16th operation using the polish object by the gestalt 
of the 15th operation, the slot which supplies and discharges said abrasive material is further formed in the 
front face of a polish object. Thereby, an abrasive material is supplied to homogeneity all over a polish 
object. In addition, as for the cross-section configuration of the slot which supplies and discharges said 
abrasive material, it is desirable that they are the configuration which has curvature, a rectangle, V typeface, 
or a polygon. Moreover, as for the configuration over the front face of the polish object of the slot which 
supplies and discharges said abrasive material, it is desirable that they are the shape of the shape of a radial 
and a grid and a triangular grid, the shape of a stitch, and a random configuration. 

[0090] In addition, a different new slot from the slot which may use a part of slot currently formed in the 
1st, 3, 5, 7, 9 and 11, and the polish object by the gestalt of operation of 13 as a slot which supplies and 
discharges said abrasive material, or is formed in the 1st, 3, 5, 7, 9 and 11, and the polish object by the 
gestalt of operation of 13 may be formed. 

[0091] The polish object according [ the polish equipment by the gestalt of the 16th operation ] to the gestalt 
of the 15th operation on a turn table is installed. Since others are the same as that of the polish equipment by 
the gestalt of the 2nd operation, explanation is omitted. 

[0092] Thus, with the polish equipment by the gestalt of the 16th operation using the polish object by the 
gestalt of the 15th operation, since an abrasive material is supplied to the whole polished surface of a polish 
object at homogeneity, homogeneity does not worsen or degradation of the polish property by friction with a 
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polish object and a polish object becoming large does not arise. Thereby, the yield of polish improves and it 
has- the effectiveness that the costs which polish takes can be reduced. 

[0093] Next, the polish equipment by the polish object by the gestalt of operation of the 17th of this 
invention and the gestalt of the 1 8th operation is explained. The polish equipment by the polish object by the 
gestalt of the 17th operation and the gestalt of the 18th operation is the modification of the modification of 
the 1st, the 3rd, the 5th, the 7th, the 9th, the 1 1th, the 13th, or the polish object by the gestalt of the 15th 
operation and the 2nd, the 4th, the 6th, the 8th, the 10th, the 12th, the 14th, or the polish equipment by the 
gestalt of the 1 6th operation, respectively. 

[0094] With the polish equipment by the gestalt of the 18th operation using the polish object by the gestalt 
of the 17th operation, it has a transparence field on some polish objects. 

[0095] Drawing 6 is the outline block diagram of the polish equipment by the gestalt of operation of the 
18th of this invention. In the polish equipment by the gestalt of the 18th operation, the same number is given 
to the same part as the polish equipment by the gestalt of the 2nd operation. Opening 38 is formed in the 
turn table 36 in the polish equipment by the gestalt of the 18th operation. Furthermore, in the bottom of a 
turn table 36, the equipment 39 which observes a polish condition optically and measures a polish process is 
installed. On the turn table 36, the polish object 1 1 by the gestalt of the 17th operation is installed. The 
opening 38 of a turn table 36 laps with the transparence field (un-illustrating) of the polish object 1 1 . Since 
others are the same as that of the polish equipment by the gestalt of the 2nd operation, explanation is 
omitted. 

[0096] It is desirable to use the equipment which carries out detection and thickness measurement of a 
polish terminal point from the reflective spectral characteristic (reflection a spectrum spectrum) as 
equipment 39 which observes a polish condition optically and measures a polish process, the reflection 
measured with the equipment 39 which observes the condition of a polished surface — a spectrum — in a 
spectrum, calculation of thickness or detection of a polish terminal point is carried out as compared with the 
reference spectrum obtained in simulation etc. in the computer (un-illustrating). In addition, as equipment 39 
which observes the condition of a polished surface, the equipment which carries out detection or the 
thickness measurement of a polish terminal point by carrying out the image processing of the image which 
photoed the equipment which carries out detection or the thickness measurement of a polish terminal point 
from change of the reflection factor in specific wavelength instead of or a polished surface with the CCD 
camera etc. may use from the reflective spectral characteristic (reflection a spectrum a spectrum) which 
mentioned above. [ the equipment which carries out detection and the thickness measurement of a polish 
terminal point ] 

[0097] Thus, with the polish equipment by the gestalt of the 1 8th operation using the polish object by the 
gestalt of the 1 7th operation, spot detection (inch-situ detection) of the polish condition of the polished 
surface of a polish object can be carried out in the middle of a polish process with the equipment which 
observes a polish condition through opening currently formed in the turn table, and the transparence field of 
a polish object. By this, since the terminal point of polish is detectable in a polish process, the yield of polish 
improves, and it has the effectiveness that the costs which polish takes can be reduced. 
[0098] In the 1st of a more than, the 3rd, the 5th, the 7th, the 9th, the 1 1th, the 13th, the 15th or the 2nd 
using the polish object by the gestalt of the 17th operation, the 4th, the 6th, the 8th, the 10th, the 12th, the 
14th, the 16th, or the polish equipment by the gestalt of the 18th operation What is necessary is just to 
perform as follows thickness of slot structure and a polish object within limits specified by this invention, in 
order to control a polish property. What is necessary is to make the depth of flute deep and just to thicken 
thickness of a polish object, in order to raise homogeneity. Moreover, what is necessary is to make the depth 
of flute shallow and just to make thickness of a polish object thin, in order to raise surface smoothness. 
What is necessary is just to make large width of face for heights between the slots of a polish object, in order 
to raise a polish object rate furthermore. 

[0099] Moreover, the well-known approach, for example, the approach of carrying out engine-lathe 
processing of the front face of a polish object using the cutting tool for recessing etc., can be used for the 
approach of forming a slot in a front face in the 1st, the 3rd, the 5th, the 7th, the 9th, the 1 1th, the 13th, the 
15th, or the polish object by the gestalt of the 17th operation. 

[0100] Drawing 7 is a flow chart which shows a semiconductor device manufacture process. A 
semiconductor device manufacture process is started, it is step S200 first and suitable down stream 
processing is chosen out of the next steps S201-S204. It progresses to either of steps S201-S204 according 
to selection. 

[0101] Step S201 is an oxidation process which oxidizes the front face of a silicon wafer. Step S202 is a 
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CVD process which forms an insulator layer in a silicon wafer front face by CVD etc. Step S203 is an 
electrode formation process which forms an electrode at processes, such as vacuum evaporationo, on a 
silicon wafer. Step S204 is an ion implantation process which drives ion into a silicon wafer. 
[0102] It progresses to step S205 after a CVD process or an electrode formation process. Step S205 is a 
CMP process. At a CMP process, flattening of an interlayer insulation film, formation of DAMASHIN 
(damascene) by polish of the metal membrane of the front face of a semiconductor device, etc. are 
performed by the polish equipment concerning this invention. 

[0103] It progresses to step S206 after a CMP process or an oxidation process. Step S206 is a FOTORISO 
process. At a FOTORISO process, spreading of the resist to a silicon wafer, baking of the circuit pattern to 
the silicon wafer by the exposure which used the aligner, and development of the exposed silicon wafer are 
performed. Furthermore, the following step S207 is an etching process which removes the resist which parts 
other than the developed resist image were deleted by etching, resist exfoliation was performed after that, 
and etching ended, and became unnecessary. 

[0104] Next, it judges whether all processes required of step S208 were completed, if it has not completed, 
the step of return and the point is repeated to step S200, and a circuit pattern is formed on a silicon wafer. It 
will become an end if it is judged that all processes were completed at step S208. 
[0105] By the semiconductor device manufacture approach concerning this invention, since the polish 
equipment applied to this invention in a CMP process is used, when the detection precision of the polish 
terminal point in a CMP process or the accuracy of measurement of thickness improves, the yield in a CMP 
process improves. Thereby, it is effective in the ability to manufacture a semiconductor device by low cost 
compared with the conventional semiconductor device manufacture approach. 

[0106] In addition, the polish equipment concerning this invention may be used for the CMP process of 
semiconductor device manufacture processes other than the above-mentioned semiconductor device 
manufacture process. 

[0107] The semiconductor device concerning this invention is manufactured by the semiconductor device 
manufacture approach concerning this invention. Thereby, compared with the conventional semiconductor 
device manufacture approach, a semiconductor device can be manufactured by low cost, and it is effective 
in the ability to reduce the manufacturing cost of a semiconductor device. 
[0108] 

[Example] Hereafter, the example of this invention is explained. 

[0109] The polish object of the non-fizz which consists of an epoxy resin which has slot structure was stuck 
on the front face of the turn table of [example 1 ] polish equipment with the double-sided tape. The 
compressibility of an epoxy resin is 0.98GPa. Width of face of 0.15mm for heights between flute width 
W0. 35mm and a slot and the slot of V typeface with a depth of 0.30mm are spirally formed in the front face 
of the polish object of an example 1 . The thickness of a polish object is 4.0mm and the percentage VL of the 
volume of a field to the volume of a polish object including the field in which the slot is formed that said 
slot is formed is 2.6%. 

[0110] The 6 inch silicon wafer with which 1 micrometer of thermal oxidation film was formed in the polish 
head through backing material was attached, and polish was performed for 150 seconds on condition that the 
following. 

[01 1 1] The number of polish head rotations: A part for rocking rate: 15 stroke [ of load:3.92xl04Pa to 
50rpm, polish rotating speed:50rpm, and a polish head, rocking width-of-face:30mm of a polish head, and a 
polish head ]/and SS25 made from use abrasive material: Cabot were ground with ion exchange water, and 
the silicon wafer with a plasma TEOS (tetraethyl orthochromatic silicate) film pattern was ground on the 
above-mentioned conditions by two-fold-serial-dilution and abrasive material flow rate:200ml/. Pattern parts 
are the 1 .5-micrometer plasma TEOS film and the plasma TEOS film whose pattern-less part is 1 .0 
micrometers, and this silicon wafer with a pattern has the level difference of 0.5 micrometers as an early 
level difference. In a silicon wafer, the pattern of 4.0mm angle has arranged two-dimensional. This film was 
ground until the pattern-less part was set to 0.8 micrometers. 

[0112] With the polish object of the non-fizz which consists of an epoxy resin which has slot structure on a 
[example 2] front face, the same polish object (the 6 inch silicon wafer with which 1 micrometer of thermal 
oxidation film was formed, and silicon wafer with a plasma TEOS film pattern) as an example 1 was 
ground. Width of face of 0.25mm for heights between flute width W0. 25mm and a slot and the slot of V 
typeface with a depth of 0.25mm are spirally formed in the front face of the polish object of an example 2. 
The thickness of a polish object is 4.0mm and the percentage VL of the volume of a field to the volume of a 
polish object including the field in which the slot is formed that said slot is formed is 1.6%. Polish 
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conditions are completely the same conditions with an example 1 . 

[OH 3] With the polish object of the non-fizz which consists of an epoxy resin which has slot structure on a 
[example 3] front face, the same polish object (the 6 inch silicon wafer with which 1 micrometer of thermal 
oxidation film was formed, and silicon wafer with a plasma TEOS film pattern) as an example 1 was 
ground. Width of face of 0.25mm for heights between flute width W0.25mm and a slot and the slot of V 
typeface with a depth of 0.25mm are spirally formed in the front face of the polish object of an example 3. 
The thickness of a polish object is 2.0mm and the percentage VL of the volume of a field to the volume of a 
polish object including the field in which the slot is formed that said slot is formed is 3.1%. Polish 
conditions are completely the same conditions with an example 1 . 

[0114] After the thermal oxidation film ground 1000 6 inch silicon wafers formed 1 micrometer with the 
polish object of the [example 4] example 3, the same polish object (the 6 inch silicon wafer with which 1 
micrometer of thermal oxidation film was formed, and silicon wafer with a plasma TEOS film pattern) as an 
example 1 was ground. About this polish, the dressing is not performed before polish and during polish. 
Polish conditions are completely the same conditions with an example 1 . 

[01 15] With the polish object of the non-fizz which consists of an epoxy resin which has slot structure on a 
[example 5] front face, the same polish object (the 6 inch silicon wafer with which 1 micrometer of thermal 
oxidation film was formed, and silicon wafer with a plasma TEOS film pattern) as an example 1 was 
ground. Width of face of 0.25mm for heights between flute width W0. 25mm and a slot and the slot of U 
typeface with a depth of 0.25mm are formed in the front face of the polish object of an example 5 in the 
shape of a stitch. The thickness of a polish object is 4.0mm and the percentage VL of the volume of a field 
to the volume of a polish object including the field in which the slot is formed that said slot is formed is 
5.2%. Polish conditions are completely the same conditions with an example 1. 

[0116] With the polish object of the non-fizz which consists of an epoxy resin which has slot structure on 
the [example 1 of comparison] front face, the same polish object (the 6 inch silicon wafer with which 1 
micrometer of thermal oxidation film was formed, and silicon wafer with a plasma TEOS film pattern) as an 
example 1 was ground. Width of face of 0.45mm for heights between flute width W0. 05mm and a slot and 
the slot of a depth 2.0mm rectangle are spirally formed in the front face of the polish object of the example 1 
of a comparison. The thickness of a polish object is 4.0mm and the percentage VL of the volume of a field 
to the volume of a polish object including the field in which the slot is formed that said slot is formed is 
5.0%. Polish conditions are completely the same conditions with an example 1. 

[01 17] With the polish object of the non-fizz which consists of an epoxy resin which has slot structure on 
the [example 2 of comparison] front face, the same polish object (the 6 inch silicon wafer with which 1 
micrometer of thermal oxidation film was formed, and silicon wafer with a plasma TEOS film pattern) as an 
example 1 was ground. Width of face of 0.05mm for heights between flute width W0.45mm and a slot and 
the slot of a depth 2.0mm rectangle are spirally formed in the front face of the polish object of the example 2 
of a comparison. The thickness of a polish object is 4.0mm and the percentage VL of the volume of a field 
to the volume of a polish object including the field in which the slot is formed that said slot is formed is 
45.0%. Polish conditions are completely the same conditions with an example 1. 

[01 18] A polish rate, homogeneity, and surface smoothness were measured using the polish object after each 
polish about [evaluation] examples 1, 2, 3, 4, and 5 and the examples 1 and 2 of a comparison. About the 
polish rate, the thermal oxidation film computed by having converted from the amount of average polishes 
and polish time amount of a part except the part of 5mm of the edge of the 6 inch silicon wafer formed 1 
micrometer to insides. About homogeneity, the thermal oxidation film computed homogeneity from the 
edge of the 6 inch silicon wafer formed 1 micrometer by the formula of the following [ profile / except the 
part of 5mm of insides / of polishes / amount ]. 

[0119] homogeneous (%) =(RA-RI)/(RA+RI)xl00 — here, the amount of the maximum polishes in the 

amount profile of polishes which RA measured, and RI are the amounts of the minimum polishes in the 

measured amount profile of polishes. Moreover, about surface smoothness, using the 6 inches silicon wafer 

with a plasma TEOS film pattern, it ground until the pattern-less part was set to 0.8 micrometers, and the 

residual level difference was measured in two or more parts in the silicon wafer at that time, and maximum 

in the measured value of those residual level differences was made into surface smoothness. 

[0120] The result depended on the slot structure of the polish object of [result] above-mentioned each 

example and the example of a comparison, thickness, and the above-mentioned measurement is shown in 

Table 1. 

[0121] 

[Table 1] 
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[0122] According to a convention of the thickness of the slot structure concerning this invention, and a 
polish object, though the ingredient of a polish object was completely the same, as shown above, the big 
difference in a polish property was seen. 

[0123] Although it is only that slot structures differ, the width of face of a slot is wide, homogeneity is 
excellent in the example 1 with the deep depth, and surface smoothness is excellent in the example 1 and the 
example 2 with the reverse example 2. As this is already described, the difference in the elastic modulus on 
the appearance of the field in which the slot is formed is the cause. Also about the polish rate, the big rise is 
seen in the example 2 with the wide width of face for heights between slots. 

[0124] About an example 2 and an example 3, slot structure is the same and the thickness of a polish object 
differs. Homogeneity is excellent in the example 2 and surface smoothness is excellent in the example 3. 
The difference in the absolute deformation at the time of polish according to the difference in the thickness 
of a polish object also about this example is the cause. 

[0125] About an example 3 and an example 4, it is evaluation continuation polish before and after 
continuation polish. The dressing process for every polish is not performed with the polish object by this 
invention. Nevertheless, it is shown that a polish property does not change with continuation polishes. 
[0126] In an example 5 and the example 2, the configuration of the slot in the front face of a polish object is 
the comparison of a stitch-like thing and a spiral thing. It is shown that the structure of the shape of a stitch 
of an example 5 where the supply discharge capacity of an abrasive material is excellent in this example is 
excellent. 

[0127] The example 1 of a comparison and the example 2 of a comparison have the slot structure from 
which it separated from the range of the claim of this invention. In the example 1 of a comparison, the width 
of face between slots is wide, and an abrasive material cannot fully supply, but polish effectiveness is bad. 
Moreover, in the example 2 of a comparison, since the width of face between slots is extremely small, polish 
effectiveness is inferior that the touch area at the time of polish is small. Furthermore, about these both, 
there was an inclination for the blemish of the polished surface of the silicon wafer generated at the time of 
polish to be extremely large. 
[0128] 

[Effect of the Invention] According to this invention, there is very little wear by use of a polish object, and 
since the time amount which needlessness or a dressing takes to a dressing is short, and ends further and 
there is no change of the slot structure by wear, the polish object and polish equipment which can acquire an 
always stable polish property can be offered as explained above. Since the exchange frequency of a polish 
object falls in connection with this, it has the effectiveness that the costs which polish takes can be reduced. 
[0129] Furthermore, according to this invention, the homogeneity, the surface smoothness, and the polish 
rate in a polish property can be controlled according to the slot structure currently formed in the front face, 
and the polish object and polish equipment which choose slot structure so that a suitable polish property 
may be acquired can be offered. Since the yield of polish improves or the time amount which polish takes is 
shortened in connection with this, it has the effectiveness that the costs which polish takes can be reduced. 
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40 fl^rVLB, o.i»£VL^30%-c&9, SJfB?«*s^3 

«fc *ffia«Rtta*2c0««Tca stmrstt s n-r t> s 
(19^® 1 ) . 

[0027] _tJBWjs*K ihtf. wja*©*m3Wfc» 

«WKJ:*««*»IRit«:il>ft<. 3 FU»f>y 
*5^Ffl4> KBFUj 5/>y«:ST4B*fll|jWE< r^Ftf 
©-C. JWiKJ:SSI«Ji©Sg{b#ftt»fc». ^tcSSft 

50 5^«S* J <£TT W*KBr**ffl*(E«3ti- 
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c tares*, cfte-tcj:^ mm<Dt&m*K)Wft±L 

Sffl S * 5 C t *s-C S 5, . 
[0 02 8] J¥3D«. 0.5irnigD^5.0mn-r*SC 

£#<*?*tA» (SN8B2) . CftCC=fc9. $Fg#©/¥3 
DK«fc»)W^##CD*©^-t4. Tffltt. RO-W^ilg 10 

[0029]$fc, mrtast©^;* ». *rsai©*iw© 3 

J: of. Wflf©#H*9#fiLhU 5FStcST*Hffl=& 

[0030] a®(c*f-rs«rs8i©^K«. &££ .20 

AJBtt. XttCft6©*©2«mLh*dtriBtfrc** 
Ct«SU> (IMBS4) . Cftfc<fc9. W^#©«t 

[0 0 3 1 ] milB8l©KMff5#tt. .: 

(»«3B5) . CtiKiO. Wjaf«*»©WJSffiK«* 30 

L. WSfcJfT *»a*{S*S It* C 
[003 2] Sfc. mfIB*m©ffi!f0tt^K«. 0.1G 
Pa^K^2.0GPaT*5Ci!Wf*U> (ff^ 
6) . Cft&t<fc>P. Wsf4©ffiffi5¥14*K*s. O.lGPa 

£ k £ 2 . og p a -c* ■5Mf4-c , 7&iS3 nrusifgfttc 
2tbT. WJS©£BS»)*sfaI:lv. 

[0 033]Sfc, !TE*m©ifiE»«. *#+MB 
Hi. 7d"J;«. Xt**H«6f u*>««-C*SCi 40 
##*L<,» (»*9I7) . CftteJ:9. 9MfCJ:&MI 
^©J8^d^ft(,»©r, iTg«:©^*siSl±-re. «fc-> 

[ 0 0 3 4 ] «tfK^9FJgffi£0U&2teF&tiJ'*- 

•J-48K*. BUlBrt©— »r*S*>, S/ctimrfe?«4«5!I 

8) . CMC J: 9. WfiSRI*sWS^«J©WSffi©^» 
tcl&— fc«l&3ft-5fcaf>. *&— te*W<fcofc9. jg» 50 
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**** < S C i (C «fc ^W^tt©^ft*5* tiiCi* 5 

iot, wjs©s*s*9**fiLhu pstc^-r-s 

SIS 3 * S C t ifiX ft z> . 

[0035] iJ>*< &f>-fluca9iM«««r& 

?BfiES*i-CI,»*Hn«I5. RCW«f»©»W««*^0 

W^*«i©Wra©|lfW«i%*©«ttm (in-situ 
4MB) T*Cfc**C*S. ioT, «FttX84i(c9Fe© 

»^**ffiT»*©"cw»©*a*»)*iisi±u. wmtx: 

[0 036] 3 ±K9W*JBfc-i"Sfc«t>K:. 
^(c^S5F^ia». WSH*iWfiS**«li©iaiK:we 

zmzmw> s-a-scitcio. wishes* w^-r 
•sfl^gccfc^r. us5fe*©affi«c^fiE3nrc» 

L, SffiBSt©Bu3B^liT©lHwW:. O.Unm^W^ 

&©ffiifc:*f-r£. WE»^j«3ft-ct,» 
Offl^VLtt, 0.:ug£VL£3<»«-C*9. fltrfB»*l?g(S 
Stl-C(,»4«W***tt«,»iFBf*©«fl|Kji*Lr. 

10). 

.[0037]. ifBWS^gtC J:ti«. Ig»©#M^M 
,©«ffl(C«fcS®R*S^CC^!&<. 3 6tt, Kl/r» 

©sawusjwsTrsfcft, wmicm-rz&mzimz 

it ^SW^VL) (C<t9W^Fl4©*©^l- 

fco. weccsr5^Fra*«@fflri©-c. wetcsts 

[0 038] B5fBWe»©/?3D« < 0.5mm^D^ 

s.ommr*sci**f*Li,» i i) . cnccj: 
0. iFS»©»SD«:j:»)W»1#tt©4>©i&H4. ¥S 

ttw ^tti4*n# 6 ft -5 J: ^ fc* 3 * mtar s c <t * 

S. iot, W*©**S*0#fiLhLfc9. if^tcg-T 

[0 03 9] Sfc. BufB?ll©ai3«. BUfB»©iPiW©3 
»«TC**Ci36«»*l/l» (9138912) . CftKJ: 
9. We*f^©W^MtC^^3-t±SCi*5^t,iCD 
r. iW©iWB*0 3WiaLbo. W^cs-riftffl*ffi« 
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[ 0 0 4 0 ] gfc, «riBW»»©«ffiK*f-r4IWE»© 
tf»«T*SCi*i»*L/«r» (111*91 3 > . CftKJ: 

•aflrawbu *o*g-i4fcfrjb-f*. £-,x. mm 

©t?, WJiH:sri»ffl*(s«3-esci*sr*s. 
[0041] Bfria?s©»f®^«. ffi^£W-r-5 

JBtt. MSB. XBW»T*4CiiW*H.> 

<i»#jii4> . cncc<t»5. mtM&evnrancft 

[0 042] *fc. B«IBWeffc©ttf4©IIffi5*tt*K 
tt. 0.lGPa£K£2.0GPa-C*5C£*iJ?£l,t,» 

(B*B1 5) . Cti(CJ:D, t*8©EEH»te*K#. 
O.lGP a IK^2.0GPa t^£W*4-C0EfcSftTt,>.5> 

wsw*fc*<ft/c. w*©*B**>a«flLhu w^k^-t 

[0 04 3] */c« SWBW**©tm©3EJ(dS««. x# 
&C£#5f3:lA> (IM^f 1 6) . CfttC<fc»). WmiC 
5. i-p-C. WJSH*©£8MBtt*H5T*-*©r. WBCc 

[0044] */c« mtmmw<Dmm&mimm&\%& 
mftKcFifi&rsiitt. s«iB^©-gi5r*s^. ssfcB 

tut B« £ tt»l«C JBfiS S tiX (, i S mv3b -5 C <t *«Jf $ L «,> 
<«|J»»1 7) . ciltCfcO. WMm^«tffta<DW 
gM©^tttctej-K:#tif&S ns fcft. 1£*sff < 

J^#**<ttSC£fc«fcSWffl^©3lWt#£ 
C5Ci*sttU. Ait, W^©^S*0*5|S]±b, W 

[0 045] m&m&ft<D'Pft < 4 fe— BPtcaW 

«*«rrse£**»*n,» <e»saBi8> . c^kj: 
wmmzftux, 9 . mm 

m (in-sltutfeffl) TSCims. .tot. WJSI 
[0 04 6] ^WHtCffSiiaMcf/iYxnft 
9) . 

[0047] ±&#m#* s 'U xm&x-mK. «tn«, ¥ 

2g&-> >; 3 > £ i^©g|ffi£-¥*g"(fc-r SIIKfc l»T3(: 
#HBK:«£W«H(B*J§l»Tl,»Sfc«>. y =i > 

9x^©*M*¥^r*Xgr©Wefc*©tfctiiffi& 
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o. ^ft^y 3>^xM©a®£¥mr£ifi-e© 

[004 8] S e>tc. 49»!tCff&|gKt9''<<f XB* 
(IMQUO). 

[0049] _bE¥*fltf t ''<<r *%wcft 
mwMz&mz its c t &x& s. 

[0 050] 

[0051] *r. ^ftwon i j:sw 
m&&v&2 (ommoBmicj: ^mmmm.^-o^x^m 

01 «*:^li©^ 1 ©ms©J£Jg{c<fc £W£&© 
20 — aJ^-©Br®ia-C.*-5. S2«*^BJ©m2©*ife©^ 
•K i 4 WfiRKX<DffiEK«6B9? * 4 . 

[0 0.5 2] ws# 1 1 tm#»js& *vci> sam 1 3 

*d**l»W*ft©fl««:Ssri/'C. H?S(cJ:5SfL^ 
*S2O%JWTt?*5MI4t?0fiS3ti-rt,»5. BufB^jSKiJ; 

a s?L^«*5o%r * s ws*« . *be^js * a y<owm 
m#tm£tix\*2>. c©± 5 Jfe^?g5f -r rs-c«^ 

-Y 7*©we.*Si*:«. %rS^ -f ^"©Wg» (fJfBffe 
30 ?S(cJ:a^?L^*sJtt5W^t>We^) KJt^rWWB 
©ffiftSi^*5{S^ 0 -^©fc*. ifgH 1 1 ©aMtcttK 

wfcvwv^&oym i 3*5^sn-c^a. 

[0053] 02©*te©3^SI«:«l:aWSSIS«. WS 
SPM3 1 . W^^^SP3 2 («T. Ft 
f&vT) . RU : We^I«*&a53 4^6»fi£$nri<^. 

L-r. ig^?F3 2KB, we*fsRigrr*-5J>y=i> 

■>^3 3 0#W WSSDftif&SP 3 4 «W^H 
35^«*&TS. W^SilW3 IK. WSS 
^3 6©±CCg?r3£Lfc01 ©H*S©?FJ«|{CJ;aW^{$ 1 

40 1 *S:gL/fcfc©-C*D. WS#1 H*M®-r-7"fcL/ 
< te&WMlcJ: r>wmjm3 6 K:BA«?#WP>nT^a. 
[0 0 54] ->>;=J>^x^3 3ttfg^9 K3 2K<fc 
0«^S*i. HCS-eS:*«6»«i3-l±6n. WSW3 
1©W*»1 1 K:^fS©ff^-CWL/#6na. W^Si5*t 
3 1 fellK § 1f . y => > x/> 3 3 i ©pa rti *fgK> 
^tftj-B-a. C©tt^-C. W^?fJ3 5*5ff^J^*&a53 
4j6»6WBK*1 l±(c«S5n, W^?fJ3 5*Wg*l 
lifffifStL. WSSPW3 1 i->V3>OiA3 3©+l 
^SSfttC^o-CWSi*! 1 i>'y=J>'j7x/^3 3i©Pa 

50 KAOii*. S^y 3>^in3 3©WgM^if^f-5. 
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[ 0 0 5 5 ] H 3 (iig»ji»K:<M #S#rtnx. ^,h/c 

^3 (a) «BFSSt*«J4 2tC<tDHffi*$SDiL6 
nri^^Ktt-CftQ^ H3 (b) WWS*f*«J4 2CC 

3^6aioi£*'rcDa«4 3 <b. ^oyrm^chtc^mcoK 

M3 (b) ccs^-r J: 5 cc, »tt^l«iffiB»3fc9<D 
< ^ori^«^M?nn^{l«4 3 (fC 

[0 0 5 6] Ifift©^©! 1 3 ©tlW^o.Umwfc 

— W^£fc<Dg|®T*<D?f 1 3<D*SW#2.0mmJ:9 30 

^KJ:DI&r&*b^ft<ft£0r» cMPCD{t^W 

mi 3<DWgftO^S*CCD$Iw^i % O.Urm^W^2.0rrnil? 
[0 0 5 7 ] Sfc, *1 3*9BJiE3#iri»*««*$tf 

WBtti lCDttwcst-rs. «i3»^nri^a 
motmom-svLtf, o.:i%<£9/jN3i,>ig^i, mm 

n«:j:9W«SaEW*L<iSTbfcD. ft— ffeWBK ft 
S . 361c, fffi»©2f»&s/jN $ < ft 0 , ft— 
<ft£. — jfr, Bi»Ea^VL^30%Sj68itS«^tt % W 
*tt<DS*****:* < fta©-C, ¥fitt*JI<^-5. J: 
-?r v Suisse vui. o.i5s^VL^3o%T*4c:i*« 

[0 0 5 8 ] CCDcfcSCC, SriOHtfi(DJBS86C<fc^WB 

#&m<,>tcm2<Dmm<D&m! l ci:z>mm£is-ci l 3i t mm 
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/cafe. »cc*SftWW»tt*»-Bci3&JrSf*. cft*> 
^VL) K<fc9fflffl#tt©*©ft-tt, jpiflffc S yr W 

[0 0 5 9 ] ft*5, m 1 ©IBSfi(D}B«8K:teC»T» 1 3 <D 

[0 0 6 0 ] ^«:*»iaofll3 OJBKCJHBCC <fc £W0 
ffcROW 4 ©HJfiOJBJRK: J: S 6F^S(c o^t i£Hj f 
S£ 3 CDXtt^SficJ: SSfgM^I 4 <omffi<DB 

[oo6i] aF3©jato»«Jc<taw«<*tt, *sd 

[006 2] *4©IUfc©»tt«: «fcSWfif««tt.-. - 
[0 06 3] l©»SD«S5.-0nrt«fc0«»tl 

—jf. mmfti i(omsDifio.5mttj:K>mvtti\t % mm 
ttvmtza&m&m&is* ft-tt#M<ft* 0 c<ott 

«), «SD» % 0.5mm^D^5.0mmr*5Ci*S»*L/ 
[0064] C Ocfc 5 ^03 ©UttO^SRtC cfcSWB» 

*«t*fc*4©iBii©»jBK:j:*wiBaaertt, 
<to, w«©aMi*o*siqiJiiyfco, w^^*r ^b$Ph1 

[006 5 ] ^«C*»?8(Dff5 <DSB»<W^«tc<t4WB 
JBfCctSWflKBSBi. **l*ti. »lfel/<;i»30* 

[0066] mscomMCDj&micxzvtmffix mi 3 

60 ^(omtm 1 fe 0 < «^3 CDSQfeO^SStC J: 
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[0 06 7 3 *6 (DmmomBuc^iwmmmt. mm 
m&±t<cm 5 (ommvmmicj: nri* 

[ 0 0 6 8 ] m 1 3 ©j££#. $F^& 1 1 <DWtWC<Dm 
1 3 ©«W© 3 feZm*. 5 & . WgttOfgft SB© Wgm 

143&JiSl>. i^T, 311 3 ©&$«:. wg#©a®-e© 10 
[0 06 9] C ©J: 5 CCJH 5 <Dm&(OjmiC <fc£ CTSf* 

[0 07 0] %tC*^O)*70JWCQ£flUcj:SWi 
ftS^ 8 ©9tffe©JBBlC <fc 4«FaK«tc-oi»rK9!r 

S8KJ:4WS»«tt. »1. JH3. 4KB 20 

4 . W/<B»e ©*»©?&»&:■ i s ms&a&sg&m 
[0 07 1 14 7 cD^i©f iKi 5igft©u 

BSfiHSBf* £ . * 7 ©»t©JI?«g&C «fc -5 
#©*ffitt#T*«©^#ilS#gtK-C*4<!:. WSSfl 

t>©r. w0»©^®-c©w®su©^}ftg^^i^±s-e 30 
sci*«T*s. cfc-^r, w^(*©*Mc*hrs?i©?fc 

[0 07 23 IB8©5|j6©?&SlCC<fcS9F^§Sg«. 
5t&±tclfi 7 ©IUS©0SIK: J: •£ StiTt* 

5. -S-©fl6tt*2©*S6©^(C«tSWeilg<i:i^«-C 

*s©t?i»w*«iis-r5. 

[0 0 7 3 3 ftfc. S&7 ©Hfi5©^{Cj:SWg«c©W 

>yAj^K©t,>-rn*>. xttcn^Siys^at^©*© 

[0 0 7 4 3 C©J:5«:»7<0Se»C!)JB«{c«fc4W»fl: 
SO^lSJiLfcf). WgK:S^-2>B#ra*s^SIT-5©-C. 

^WTS. 50 
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[0 07 53 &K*»JB©JS9 ©*tt©J£flKC J: SW^ 

ftso'f i o <bfmj?>j&mx- «t * w^stcou-cta?! 

TS. *9©£*©JftBtcj:S9FBftR£ftin 0©*iS 
©JBBBC J: 3 W«R«tt. fill. fil3. * 

5 . to < am i (ommvfcmncj: zwm#<og&m, 

I 0 0 7 6 3 0 5 ttlil9 ©0g&©0SgK:<fc -5>fFg&©»r 
05 (a) tt. ^©BSS^^V^r* 
5ffgfff*9, 05 (b) «. St©fBW&tfc&sU39g 
-C$,£fl : g#-C$>3„ 05 (a) -CttWM*5 l©ti 

5 (b) t?«Weft:5 1 ©^MKKSJfcfcWU^r* 
•5>^5 3*5^$tiru-S. St*scn6©<J:5&»rM^ 

W^»)©«^PtH*5§:^-t?*0, #>-3. 
OTgfr©g|ffl£$<i#&Tftak*£<EXft-2>©-t\ if 
^©a*ffiK£D£$ifl£c3B#©#£££jqi£6ttS. C 
n^tciD. >"J=i>^XM©5fSM-c©«©^?r«I 
^.5C<t*SDjffit?*S. -e©ffe«mi. SI3. Sf5<£>0 

< «07 (ommmmuzj: z>mm&tm%i-e$>z><D-cm. 
[00773*10 ©*»©»««:* ^mrn^mt, w 

®£3LtCcfiS9 ©H«i©^®«:«fc€.5FBft:3&sSS3nr 
*©fet292©^©j&MKC£S9SStK£|S!ltil 

[0 07 8 3 frfc. *9©^SS©JF5SIK:j:SiF^»-e 
"tt. WSi*©«MK:^Snri^»©»rM^K4V^ 

[0 07 9] C©«t 5tc*9©SI«6©^*gK:J:4We* 
*fflt»fc»l 0©3OS©JBa«cJ:SWfiReKrtt. 

*f**jfcfli*i6*3 -a-sct^&ii. cnwiio. mm 

[0 08 0] ^CtC#»9!©» 1 1 (DmmommiC J:5W 

^Scif* i 2 ay^Mommvc. j: swe^gtc-^-trta 
Bj-r s. * 1 1 ©^J6©^«ik: «fc -sw^Si^* i 2 © 
^©fl?nt(cj:seFj8«SB. -en-en, *i. *3, 

*5. *7, feK »*9©HJ6©^Si«cJ:4Wg»© 
Se^td. S^*2, *4. *6. *8. feL<«*l 0 

©*js©jbmhc «fc 5 wmmw<D%z&we$> -s . 

[ 0 0 8 1 ] m 1 1 ©&tt©Jg£tC,fc&9Fff{tt£. MM 
©JEHSPtt^Kds. 
0.lGPa^K^2.0GPa 

r**s„ -€-©ffett. uri . *3. *5. *7. &l/<» 

* 9 omw.(omm.ic «t t ig^-c* s ©ti&bj ^ 

t»§T5. 

[ 0 0 8 2 ] * 1 2 <Dm&<DBm(,C£ £W^S»> W 

gsaJbfc* i i ©*ii©jf5Sg(c J: -5>iFSft/!>5g:a$ n 



15 

[0 0 8 3] C©J; 5 tcm 1 1 ©SB»<WB»(C j; £$Fg 
0.lGPa^K^2.0GPa 

[0 084] *«:*»?g©J|l 1 3 <D$mvmi8&C 

0 1 3 ©^ife©J158g{C «£ 1 4 © 

nsi©j&8§«:j:swg§sgtt. -en-en. an, 03. 

05. 07. 09&L<W01 l©JSJS©»&«:«fc.SBF 
mfc(Dg.BW. RVm2, 04. 06. 08. 010. 

& l, < »0 1 2 (onm<DBmic£zwmgim<D$£BM-c 
[ o o 8 5 ] 0 1 3 (ommmmicj: zwmttzm^tc 

01 4©lI©Iiii:J;5ffgggTB, Wg<*©tm 

[ 0 0 8 6 ] 0 1 4 ©JQ6©JgJgtC J; -SWeSSBtt.- 5F 
®£S±{C01 3©*66©»agCc«feifFS^Sg3n 
TUS. *-©ffitt, 02©^M©^(cj;Sif^gi 

[0 08 7] c ©«t ^ tc0 1 3 <ommoymmvc * ssfg 

ft*«c»fc0 1 4©^tfe©j^S|{cd:SW^ia i c«: ST 
ecc«t5efgft:©^*Ji!>«ct,s©-c.'W^©^3W(fij 

[0 08 8] ^tC*^©0 1 5 ©SQfe©Jg!£K:«fc£$F 
g{*£.O01 6©*jfe©^SSKJ:4W££IBK:-t>i>-rS& 
UTT*. 01 5©^St©^mj:£WIg<*BX>01 6© 

*^©b«|{c <t aw^$ifi«, -en-en. 01. 03. 

05. 07. 09. 01 1. 4>L<«01 3 
»K«fc4iFJM:CDS0KW. RO02. 04. 06. 0 
8. 010. 012. feO<«01 4©HSI©0SSK:«fc 

[ 0 0 8 9 ] 0 1 5 <D$8&<Di%mc «fc SWlSH**ffll>?t 

0 1 6 (D jgto&fltcc «t s wbkk«-c«. Wg#©Slffi 

[009 0] tt*. B?fEW^I'£:«^SO'ifm-r-5>?gi 



(9) #^2 00 1-2 1 2 752 

16 

Lttt. II. 3. 5. 7, 9. 11. 1 3©SIJS©^ 
£/c«01. 3. 5. 7. 9. 11. 13©^ 

mommic «t 45fg<*(c^E£3 nrt» on«c s«r 

[ 0 0 9 1 ] 0 1 6 ®jm<DJ£!BicJ: W 
g^^htC0 1 5 JftBCC£ &9F&&&RBS ft 

■ct»s. -e©fs«. 02©jas©jgaiK:«t5w®$i«4 
io [ o o 9 2 ] c©<£ 5 K0 1 5 <Dmm<D^micj: zwm 

JS»**WSf*MM& © W lg® ©^(*«:^i-«:#t^ 3h5fc 
«>. I6MlJiIg#i©l 

So 

[009 3] ^(C*^BJ©01 7©*tfc©»SKc J:*W 
20 BJ-TS. 0 1 7 ©3SJ6©7&!8CC«fc£Wg{fcRCf0 1 8 © 

mDjftftcc j: ^n^en, 01. 03. 

05. 07. 09. 011. 013. £>U<»01 5© 

$m<mi&icj:zmmi*<mmm. rvm2. 04. 0 

6. 08. 010. 012, 014. & 0 < «0 1 6 © 

<fc 5ifSSIS©^WC*4. 
[ 0 0 9 4 ] 0 1 7©JQt©^S8K:<}:SWgF»*^>fc 
01 8 (DmMiDBI&lC <£. Z> it . iFSffc©— SP 

[ 0 0 9 5 ] 0 6 «:$2£HJ3©0 1 8 ©«Sfe©^gg(C i £ 
30 WSSai©SBS«fiES-c$.S. 01 8©HS6©?&g«:j: 

tmc&ftictemc&^&tfsr. mi 8©nts©0«§tc 
<fcswesgs«:*s(,»r. 5feiS3 6(c«pansi53 8*1 

w«:w*«i»*WLTwaaB*«isr-5*SB3 o*t 

KESnfl^S. Wg^3 6(D±(CiJSl 7©*M© 
^flltcJ:29F^l l364KB3ftTl»4. WSftl 1© 
aWffiC (^FS^) <tW^^SI3 6©g§Pg|53 8*s*^t 
•Scfc^tc^-p-CUS. -e©ffe«. 02©*Jfe©^(C<fc 

[oo96] ^micwm®m*®mhxwm&m*m 
9 1 era. mmwiMn. 

fflU5Ci*W$LO. P^ffi©#35g£Hgf-r3«g3 
9-Ctt«'J$ft/'cSS*d^-^^ h^>&. n>f^-^- 

X-n.^ h jl/iib^U. ^?©«ffl h L < ttW^*©^ 

m*isn^„ p^®©««i?rii^r-5^g3 9i 
so *^¥F^*©^aiR<y : )K^S'j^^-r.5^g©^t)'3 



(10) !f$H2 0 0 1-2 1 2 75 2 

17 18 

lAttW»M5&fe-r5«B. itcimgffiZCCDJjS »A*->©jft*#w, »£lsteS".;:a>9X'-t<D3Mk 

[0 09 7] C©<fc5CC01 7©^j|cr)^SgK«fcSWe hgij&#m>tt, x>f>Jfmt?^ii6t-3fcl/y 

SS^tc^jS$ nt l> SHD». RtfWgtt©®^^ [0104] f- ? :/S2<»Cs&»tt±ie**3S7 L 

&#rWlg&&&©W^©PMflg>&-£©t&tfcfcB (in D, $te©*?^:7*»9iIl/T. ->V3>^xa±k1 

-situWH) TSCi^t^ Ctitcfci). io KAa»->j9a^^sn-5. x?7^S2(WC±XjB#5S7 

i>. W»(c»-r*«ffl*e«3-e4ci*s-r*s4i»5 [oios] JMfcffs^ro^'^xK&ft&r 

[0098]«±©I1, 03. 05. 17. 99. 0 Sfc*. OCtetMOflWRjSOtWUfllffi* fcttlSS© 

1 1. 913, $15. 4(/<BIl 7©^Jfe©^SI(c aiSfSg^i-rSCtKJ:?). CMPX*I-C©#jg£ 9 

J:-5W«#*fflt»fc*2, 04. 06. 08. 010. ftsftJtrs. cntcj:^. aE*©***?^ X«fi# 

012.014.016. tK OBI 8©SQfe©J&& ffiKJt^rfia^hr^^ft^-c-Y^SWarSCiW 

fcaJXcl*. *^-C^i5£bfct5HF»3-Cjt«S. SOWS [0106] iffiO^lflc^W ^HiS^n-fe^ 

flao»3*^C©J:5K:-rtittRt». *&H4*W±3-e* 20 ^©^^^V^iS^^a-fexcavPlgtc^Bj 

¥Jgf4£fa±£tf£fc#>K«:. j*<£$HS [0107] yfr^K^^ttf^-WXtt. *^HJiC 
*«<l/. WBflaoJlSiflK-rtiaftl*. SfetciW"'-.- ■«*¥^? ! /W;ae£#ftK:J:»)«i63fta. elate 

[0099] Sfc. 01. 03. 05. 07. 09, 0. :X©SJiJSffi*ffiTS#S C itf-Cft* 5850#* 

1 1 . s 1 3 . $ i 5 . l < »s 1 7 o^is©f IK'-:- - • ■' 

J: S W*ftKfel»T*ffitt:itS Jfc«T «»© •- : ;-t 0 10 8]; 

«Atf. »ftixffi/t^h«si r »r«RMMDMi«': - ■ C3dfe«} «T. ##6gi©*J6W*Bi9rr*. 

taaan:r4*ffi«*flHi>4c t^-c**. 30 [ 0 1 0 9 3 tisstw 1 ] wm&w&mmnm>mmK. 

[0100] I7tt*^WXi!l7'n-fe^^'r 8l«jfi*W-rii#*i^«J8*>6&-5Jll6»?att©W»# 

X^-hLT. Hf^f? 7"S200T. 3tlc¥lf5^? tt^tt. 0.98GPa-C£>£. Jljfefll 1 ©fF^f*©Sl®K: 

7'S201~S204©4 J * 1 6)SW^*!! : aXg*-jMiR-r-S„ jSER ». SliHW 0.35mm. ^P B 1©QSI5^-©iH0.15mn), 3130.30 

(cseo-c. 7*s2oi~s204©i^-rn*Hcjttj'„ itm©v^©«*5ig]6gwcff^$nTt,^„ wg#©j? 

[0101] X^?:/S20ll;ti''.>:3>'7X.>->©g|ffi£g? 3«4.0mnr*»3, if rt^EXSnT^SMiSSr^trW^ 

■ffcS^S^fcX^r$)S. ^f-^5"s202«cvc«K:«i:0 {£©{^c*hr&. taiffi*tf}£i£3ftTC»£«igfcD#SI 

2>„ 7"S203tt->';3>'5x^±{CSS=&|g^© [0 110] Sffi^» F{CrCy*>2't*'&rt-l/ 1 JSffiKfc 

Xg-C^-r^mS^fiXXg-C$>So X^s»:7*S204«S' 40 K#lyn^J&£nfc6W'>?i''J:3>£x^£IKDtt 

y3>*x^K^*>**T5ia«f^*>tt%iMfIST it. JWT©^ri5<*Jl»Wfif*fT-?fc. 

[0111] W&^ v FlHl^ : 50rpm. W^SiSH^ 

[0102] CVDX?I4> L < ttMW&$£LW<D'ik~C . * % : 50rpm. s» K'vCOM : 3.92Xio' P a . 

•f 7"S205«:jltf„ X^?7"S205«CMPXg CMP ^-"J YOMWM : 30mm. F©JSliiE,g: 15X h 

XBr»*JM8K:«SDFfiraaeK:j:0. JfP«3ii&(SM©¥ a-?/#. ttffliFaH! : c*ot*t«ss2y& 

Sfb-f'. ¥2g{*7 r ^W , X©ij®©:&JIM©$fgK:J:£2' *-C2{S#&§?. mm$\m& : 200m)/ft£tc. ±IS^fr-C 

v-» (damascene) ©JfM^* 3 fffc>ft -5. ^Xvteos (f h^if^^V^ •) ^r- h ) 

[0 1 0 3 ] CMPXgfcL< «KYfcXg©^-C^^f ->ttZi"J=i>V3i^ZWmLtc. c©^-^->^# 

206«:jttf. X-r 2>^S206ii7* F'JVIl-CibS. 7 is'J^'^V^^lX'iZ-^flMtflK 1.5Mm©7"-7X-7TE 

th'Jyll-CB, i/ynVrJlA'vCDUy^ h©& 50 OSS. ^**->^LS(5#*5l.0wm©^5X-77EOSM-C. 



(H) 

as 

toii2] [^56^02 ] mmtcmnmzmrzi-** 

8tifIW0.25nmk 8IBI©iMI5^©iH0.25imu ^20.25 

[0113] [*feflf 3 ] WHCcaMWftiWT^i** 
©WS3#««BJ (*«^lJI*JlMn»JaEShte6-f 

tt, jflfIW0.2 5mm, »ra©flW»©(B0.25inn. *£20.25 20 
[0 114] [*»«4] «H«3 60W«»K:r, JRM 

w«L^atc, ittMumcDffiflftii (MWftjt 

VTE05H^£— >fff*S/y n>#X/>0 CDWS*?fo 30 
[0115] [?iSS0fl5 ] SmKmStOTSxaft* 

©we*f*» (««^fc«*siMii^jacstifc6-f >^^y 

^>^i^, SC^^5X-7TB0SR^^->fFf*^yn> 

tt. *g$IW0.25mm, if IH©eiSP^©tl0.25niiu $l£0.25 
im©U^O»3WIB*BttK:JBJSfcSftr(r»*. ffl^f*<D 40 
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[0116] [JfctWJ 1 ] «IK»«a*ffT5x#* 

(iiW4fcii#wi«ttsnfc6-f >^i/y 
3>^xa, acf^xvreosiR-'^^->w*^y =a> 

[0117] [tmmz ] ii(ciii»fri£^ 

©wflf»«» <^<fc»*Jiuii^ja3nfc6-i>^^y 
nz^x/v aiy^ xvtbds8I/< *—>f**i/ y n> 

tt % SWlW0.45ma »ra©ClSP^Olt@0.05niik &£3 2.0m 

[oils] mmi mm. 2, 3, 4, 5. jt« 

9HKKK. *&-tt t ¥±Btt£l(I^Lft: 0 OTgMjg&c 

> r w\ s^>f tM^iM rr#*& s ti-fc 6-r > * y =j > 

m©x ^ ^6rtfflj5nmC0Bf»%|^li/tWSa^n ? T 

[0 119] (%) = (RA-R I ) / (RA + 

R I ) x 1 0 0 

mm, r 1 mmLtcwmmy'u? r -i )\sv<Dm/mm 

VTE0SR^*->f^*^y 3>^x^*fflC*T. 

[0120] JiiS&HJIR JttSMO9Ffi»0> 

[0121] 



(12) 



21 
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[0122] *mjttc%2>mm&±wm#<Dm2<Dmm 

[0123] HJfeM 1 i jB»«2-Ctt. flHf9#Hft« 
[0124] %ttM2 &JESiM3 fcoi>Tt2. StfltiS** 

£j-te#ffi*m>T\ jOfc«3T»^att3W«nni 20 mi 

[0125] ^J6093 <tHJ6W4JCoi^tt, JSJ^WS 

[0126] Sij&095 t^iM2 r»i. W«*©3lnBK: 
s. 

[0127] Jt©0S 1 atfJ±f3#[2 tt. #»9J©W2JSB 

?\ wsj»***st>. ifc«W2r»anfflo«*5ffi 

agtc/hS mp* G>«tt®S#/h3 u c 4 cc J: o 

[0128] 

[0129] $ etc. *»wcc in«, asccjBsRsn 50 



<fc 5 Cc8M«iS*a9?r4WBKtacfWflf 

[01] ##HB<&Sr 1 OHJk6D^]B(c <fc£W®#wQ-SB 
[12] *IMB<D» 2 0Sdl<DJBflKc <fc & 
[S3] <5S^a^6n/ct^i©WBft<Dt^S*^-rBf 

r&o, 03 (b) tt««*fftiit6nri^4tt«r* 
[04] mi(om&<om&fc&zwmw<DmmimT: 

[05] »9©S8ttOJKJ»«:j:SifBf«:©BfffiH'Cft 

[06] 8 0Htfe^ffi(c<fcS9fmK(D 

[07] ¥»l*f/<-f^8a^n'fextSt7n-?t 

[08] ^Wmky'U^^C^^iB{tnm<DWi± 
BTtr*0, ¥»ftfAV^O»rl0rft-5 B 08 (a) 

* 0 , 0 8 ( b ) tt**»^< *f *<D*lffiC7);£JIffi£?F 
SU 1*IJ)S^> (damascene) tJBJflErSW^ 

[09] S£*OCMF^SO®^«^0"C$>a o 

HWWWWI1 

11. 4 1, 51, 137 Wfg# 

5 2 KnBf^V^-CAS* 

sptait&ftis (sioj 

£J!jgt (A 1 ) 

1 3 1 vmmt 
1 3 2 ws^ v F 

4 2. 1 33 SFBSftft (S/V3>')xa) 
1 3 4 BWfflKKteS 



30 «HS«t&&e 



1 3 

2 1 
2 2 
2 3 

2 4 

3 1 
3 2 
3 3 
34 
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3 5. 1 3 5 Wmffl (*5U-) 

3 6, 1 3 6 wmm& 

3 8 P8P95 

3 9 w&tmzmm?zmm. 

[Mil 




(13) W& 2 0 0 1 - 2 1 2 7 5 2 

24 

5 3 KIBBtWUSgiS-C*** 

* 

[02] 




(a) 



[14] 



[05] 



(a) 



00 
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